géNi”-l From ENSDF - Evaluated January 2020

61
28

Ni,-1

0Ni(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972Ko15

History
Type Author Citation  Literature Cutoft Date
Full Evaluation  Balraj Singh ENSDF 20-Jan-2020

No changes made since the 2015 update, except for S(n) from 2017WalO.

2004Ra23: E=thermal. Measured Ey, Iy, yy with a coaxial intrinsic Ge detector positioned inside a Nal(Tl) annulus. This Ge
detector was operated either in the Compton-suppressed mode or in the pair-spectrometer mode.

1993Ha05,1993HaZV: measured Ey, Iy, Compton suppression and pair spectrometer, enriched target.

1972Ko15: measured Ey, Iy, CP(y), semi, enriched target.

2007ChZX: PGNAA project, 36 secondary and 15 primary y rays were reported in the measurements at Budapest .

1992Kul7: reanalysis of the data from 1991U101 with molecular dynamics simulations and an improved interatomic potential.

1991U101: measured lifetime by the y-ray induced Doppler (GRID) method in thermal neutron capture.

Others: 1997Ve03, 19771s01, 1970GaZQ, 1975Wi06, 1967Ba79, 1964Co13, 1964Za02.

All data are from 2004Ra23, unless otherwise indicated.

6INj Levels

E(level)t b Ty ot
0.0 32"
67.41% 3 52
28297321  1/27b
656.039% 22 1/2-
908.59% 3 5/2-
101532% 9 72-

1099.684% 22 31270 0.18 ps 8
113241 3 52

1185.301% 22 3270
1454.84% 11 7)2-
1609.80% 5 5/2-
1729.63% 3 3p2-

1998.12 7 5/2-
2123.949% 19 127 51 fs 10
2639.51 5 1/2-3/2"
2707.63% 9

2765.03% 7 32
2862.94 9 1/27,3/2"
3062.16 5 12+
3144.98% 3

3231.67 4 1/27,3/2"
3415.14 4 1/2-3/2"
3525.60% 8

3668.99% 4 12-,3/2-
3711.49 6 1/27,3/2"
3738349 18 (1)2%)
3776.80 9 (1/2-3/27)
3869.99 7

4178.90 14

4204.3 4

4239.76" 5

4439.88" 13

4514.69 13
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ra23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Ha05,B
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Ul01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Ul01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ve03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Is01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970GaZQ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Wi06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1967Ba79,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1964Co13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1964Za02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ra23,B

$§Niz;-2 From ENSDF

61N
28Ni33-2

%ONi(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972Ko15 (continued)

6INj Levels (continued)

E(level)T 4 Comments

4713.082% 8
4793.12 16

5036.24@ 9

5116.619 17
5390.85 14
5955.52% 17
6575.70 18
6615.8 3

(7820.113%4 21y 12+

1/27.,3/27

E(level): S(n)=7820.10 5 (2017Wal0).

 From least-squares fit to Ey data.

¥ From 1991U101 using the grid method.

# Intensity imbalance [I,(in)-Iy(out)] at this level is negative.

@ Intensity imbalance [L, (in)-I,(out)] at this level is positive.

& E(level): from 1993Ha03, only 4714.2 7 y observed in 2004Ra23 is unplaced.

4 E(level): 7020.113 in Table XVI of 2004Ra23 is a misprint. S(n)=7820.10 5 (2017WalO0).

b From 1972Ko15 measured circular polarization of y-rays in ®*Ni(pol n,y) reaction.

y(6!Ni)

Iy normalization: 0=2.34 b 5 (2004Ra23). The intensities listed by 2004Ra23 are in units of millibarns. To obtain intensities per
100 neutron captures, multiply by 0.0427.

E, L,™h Ei(level) 7 E; i
674220 3296 6741 527 00 32"
15904620  0.18 3
191.16 8 0.645  1099.684 3/2° 908.59 52
215.51 9 0383 282973 12 67.41 52
277.0 5 0376 1185301 32" 908.59 52"
282995 81227 282,973 1/2° 00 372
3558514 029 3
373.07 5 4275  656.039 1/2° 282,973 1/2°
39433 5 1776 2123.949 12 1729.63 32
477.6 5 0347 160980 572 113241 52"
5143314 0698 2123949 1/2° 1609.80  5/2
529.27 3 5376 1185301 32 656.039 1/2
546.3 3 0.144 145484 72" 908.59 52
588.59 5 2335 656039 12 67.41 52"
62560 17 0305 90859  5/2° 282.973 1/2°
629.8625 0204  1729.63 32" 1099.684 3/2
650.1 4 0206 341514  1/273/2" 276503 3/2°
*651.1425 050 11
656.024 203922  656.039 1/2° 00  32°
70122711 0615  1609.80 52" 908.59 52
¥780.4 3 0.21 4
806.0 3 0.196 366899  1/27,3/2~ 2862.94 1/27,3/2
816704 3874  1099.684 32 282.973 1/2°
82090 10 0876  1729.63  3/2" 908.59 52
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ra23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Ha05,B
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6INi,,-3 From ENSDF 25 Nis;-3

%ONi(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972Ko15 (continued)

y(ﬁlNi) (continued)

E, 1,th E:(level) 7 E; i
8412 1 1.46 7 908.59  5/2° 67.41 5/2°
848.54 13 0585 371149  1/273/2" 2862.94 1/273/2"

888.0 3 0235

900.2 3 0.26 5
90227 7 1275 1185301  3/2° 282.973 1/2°
908.594  7.66 9 908.59 572" 00 3/2°
938.624 1628 17  2123.949  1/2° 1185.301 3/2-
947909 0826 101532 72" 6741 5/2-

97712 18 0.30 5
*980.81 25 0.24 5

982.6 4 0.14 5 1998.12 5/27 101532 7/27
1998.0 4 0.14 5
1015.28 24 0.29 6 1015.32 72" 0.0 327
1021.06 8 0956 3144.98 2123.949 1/27
1024.27 7 1226 2123.949 1727 1099.684 3/2™
1032.25 4 6.06 9 1099.684  3/2~ 67.41 5/2°
*1039.8 3 0.26 5
1065.01 5 3296 1132.41 5/2~ 67.41 5/2°
1073.52 6 1.856 1729.63 3/27 656.039 1/27
1089.65 22 0376 1998.12 527 908.59  5/27
1099.67 4 27.6 3 1099.684  3/27 0.0 327
1107.71 9 0.68 6 3231.67 1/27,3/27  2123.949 1/27
1116.46 25 0426 4178.90 3062.16  1/2*
1118 1 0.69 8 1185.301  3/27 67.41 5/2°
1132.40 4 5.89 9 1132.41 527 0.0 327
1146.69 16 0.69 7 3144.98 1998.12  5/2~
1154.9 3 0416 2765.03 3/27 1609.80 5/27
1185.29 4 5266 1185.301  3/27 0.0  3/27
*1188.18 12 0477
*1195.3 4 024 6
1204.2 3 0.28 5 (7820.113)  1/2* 6615.8
121535 5 2.00 6 2123.949 1727 908.59  5/27
1233.4 3 0427 3231.67 1/27,3/27  1998.12  5/2~
1244.39 18 0.67 7  (7820.113) 1/2* 6575.70
1253.23 20 0577 2862.94 1/27,3/27  1609.80 5/27
*1315.2 4 0.20 5
1342.3 4 0.26 6 1998.12 527 656.039 1/27
1377.3% 4 0235 4439.88 3062.16  1/2*
1387.6 4 0215 1454.84 712~ 67.41 5/2°
1415.43 10 090 7 3144.98 1729.63  3/27
*1434.20 23 0415
1446.71 6 2.08 7 1729.63 3/27 282.973 1/27
1454.80 12 0.87 6 1454.84 727 0.0 3/27
*1488.0 3 0346
1502.01 10 0.77 6 3231.67 1/27,3/27  1729.63  3/2~
1536 1 0.61 8 3144.98 1609.80 5/27
1542.42 7 2.509 1609.80 527 67.41 5/2°
1580.03 20  0.46 6 2765.03 3/27 1185.301 3/27
1587.77 23 0.48 6 3711.49 1/27,3/27 2123.949 1/27
*1601.9 4 0238
1610 1 2.049 1609.80 527 0.0  3/27
1621.86 8 2.029 3231.67 1/27,3/27  1609.80 5/2~
1633.08 20  0.70 9 2765.03 3/27 1132.41 5/27
*1645.0 3 0356
1662 1 2137 1729.63 3/27 67.41 5/27
1665 1 0926 2765.03 3/27 1099.684 3/2™
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ra23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Ha05,B
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61N
2sNig3-4

From ENSDF

61
28

Ni,,-4

60Ni(n,y),(pol n,y) E=thermal

2004Ra23,1993Ha05,1972Ko15 (continued)

y(ﬁlNi) (continued)

E, 1,77 E;(level) 7 E; i
1685.54 10 1137 341514 12732 1729.63 3/2°
171646 25 0.63 8
17215 5 0267  5390.85 3668.99 1/27.3/27
1729748 2039  1729.63  3/2° 0.0 32
1750.9 6 0216 595552 4204.3
*1760.2 4 0.35 6
177883 12 1097 377680  (1/27.3/27) 1998.12 5/2°
17956124 0507  3525.60 1729.63  3/2
*1819.7 6 0.25 7
1840.94 5 47812  2123.949 172 282,973 1/27
*1843.8717 1159
1864.55 18 0.808  (7820.113) 172+ 5955.52
1877.1 4 0398 306216  1/2* 1185.301 3/27
1931.2 7 0236 199812 5727 6741 52
*1943.0 5 0.23 7
1959.71 7 1778 314498 1185301 3/2°
1998.10 77 14410 1998.12  5/2 0.0 32
20124722 08112  3144.98 113241 5727
2045325 47613 3144.98 1099.684 3/2~
2085.7% 3 0629  4793.12 2707.63
20882625 0.79 10
2093.10 27 0.819
2099277 33410 323167 127327 113241 5/2°
210899 18 11210 276503 32 656.039 1/2
2111.6 4 0.47 10
21152 3 049 11 4239.76 2123.949 1/2°
2123903 145615  2123.949 127 0.0 3727
*2126.9 3 1.19 16
2207.0 3 0.86 14 286294 127327 656.039 1/2°
2229.8420 09622 341514 12732 1185301 3/2°
228266 14 0706 341514 127327 113241 52
2301.3 4 0.28 6
*2306.3 5 0.24 6
23153516 0.827 341514 127327 1099.684 3/2”
23405622 0466  3525.60 1185.301 3/2
2347.5 4 0.28 6
23513 4 0306 511661 127327 2765.03 32
2356.6 3 0376 263951 12732 282973 1/2°
23872114 0947
2406056 3249  3062.16 12" 656.039 1/2
24201574 1118 (7820.113) 12* 5390.85
24322 4 0.39 7
2436.14 13 1348
2455.5 6 0216
*2460.7 4 0.46 7
2463.1 7 0.25 7
24820718 11015 2765.03 32 282,973 12
2483.6 7 032714 366899  1/27.32"  1185.301 3/2°
2488.84 12 1167  3144.98 656.039 1/2-
251009 3 0537 423976 1729.63  3/2
2575.63 14 0897 323167 1273727 656.039 12
2579.84 15 0917 286294  1/2732° 282973 12
2611.73 16 1018 371149 127327 1099.684 3/2~
*2620.7 5 0.35 8
2634.0 4 0.38 7
2639446 3909 263951 12732 0.0 32

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ra23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Ha05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ko15,B

6INi,,-5 From ENSDF 25 Nis; -3

%ONi(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972Ko15 (continued)

y(ﬁlNi) (continued)

E, L™h Eidevel) 7 E; "

2644.23 22 0.617 3776.80 (1/27,3/27) 113241 5/27
2676.5 5 0.30 8 3776.80 (1/27,3/27)  1099.684 3/2~

2684.58 25 0518  3869.99 1185.301 3/2"
¥2698.22 22 0.94 9
2703.38 19 1259  (7820.113) 1/2* 5116.61 1/27,3/2"
270758 9 2.60 11  2707.63 0.0 3/2-
2759.38 19 1378 341514 127 3/2" 656.039 1/2-
2764.69 16 1.609  2765.03  3/2° 0.0 3/2°
77147 0258
277894 0448  3062.16  1/2* 282.973 1/2-
2783.80 9 24110 (7820.113) 1/2* 5036.24
27953% 4 0478 286294 127 3/2" 6741 5/2°
2802.74 0408 371149  1/273/2" 908.59 52~

*2816.95 14 1458
*2823.07 16 1.189
*2856.48 13 1337
2861.95 4 6.59 11  3144.98 282.973 1/27
*2903.0 7 0.27 11
*2914.5 7 0.25 8
*2933.80 712 2.96 12
294757 0257
*2977.79 25  0.69 7
*3000.2 5 0.36 8

3012.66 11  2.89 10  3668.99 1/27.,3/27 656.039 1/27
3027.02 18  1.06 8 (7820.113)  1/2* 4793.12

3054.36 18§ 0927 4239.76 1185.301 3/27
3062.16 10 1.75 8 3062.16 1/2* 0.0 327
3077.5 3 0.60 7 3144.98 67.41 5/2~
3082.21 21 0.78 8 3738.34 (1/2%) 656.039 1/27
3104.6 8 04715 42043 1099.684 3/2~
3106.8 4 1.30 16 4239.76 1132.41  5/27

*3129.1 6 0.43 10
3132.05 8 5.10 13 3415.14 1/27,3/2 282.973 1/27
314477 4.09 13 3144.98 0.0 327
3164.49 24 0.84 10  3231.67 1/27.,3/27 67.41 5/2°
*3180.8 4 0.50 11

32139 3 0.64 9 3869.99 656.039 1/27
3231.47 9 2389 3231.67 1/27,3/27 0.0 327
324259 11 1.879 3525.60 282.973 1/27
3254.8 6 0.28 8 4439.88 1185.301 3/2~
3305.30 14 1.629 (7820.113)  1/2* 4514.69

3328.6 6 0.35 8 4514.69 1185.301 3/2
3347.7 4 0.64 9 3415.14 1/27,3/2~ 67.41 5/2~

*3359.5 3 0.38 9
*3369.1 4 0.53 8

3380.29 27  2.3823 (7820.113) 1/2* 4439.88
338237 0.80 27  4514.69 1132.41  5/27
3385.92 5 92313  3668.99 1/27,3/2 282.973 1/27

*3391.6 3 0.70 9
*3398.6 3 1.16 15

3415.044 6 5.0511 3415.14 1/27.,3/27 0.0 327
3525.1 9 0.20 7 3525.60 0.0 327
3531.51 20 2.00 18  4439.88 908.59 5/27
3580.18 7 983 (7820.113)  1/2* 4239.76

3583.47 14 3.1019  4239.76 656.039 1/27
3601.8 4 0.64 12 3668.99 1/27,3/27 67.41 5/27

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ra23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Ha05,B
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61N, -6 From ENSDF 2sNis;-6

%ONi(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972Ko15 (continued)

y(ﬁlNi) (continued)

E, 1,h Ej(level) ” E; "

3615.9 4 056 11 (7820.113) 12+ 4204.3

3640.99 18 19516 (7820.113)  1/2* 4178.90

3644.0 4 090 15 371149  1/273/2 67.41 52
¥3687.24 21 3.00 25

3709.3 5 123 377680  (1273/27) 6741 5727
371142 11 683 371149  1/273/2 00 32"
3850.70 6 05314  5036.24 1185.301 3/2"
3869.83 12 38122 3869.99 00  3/2°
3949.97 9 56123 (7820.113) 1/2* 3869.99
3974.37 22 139 13

4043.33 14 266 18 (7820.113) 1/2* 3776.80  (1/27,3/27)
4081.6 3 1.64 15 (7820.113)  1/2* 373834 (1/2%)
4108.52 8 1053 (7820.113) 1)2* 371149 1/273/2
41115 4 10519 4178.90 67.41 52"
415092 6 1184  (7820.113) 12+ 3668.99 1/27,3/2
41717 6 04512 4239.76 67.41 52"
42259 8 059 18  5955.52 1729.63 32
4228.6 7 0.75 18

4239.66 9 54324 423976 00 32°
4284.0 6 0259

4294.44 15 1.99 13 (7820.113) 1/2* 3525.60

4404.82 5 1624  (7820.113) 12* 3415.14  1/27,3/2
44392 4 0.83 12 4439.88 00 3/2°
4514.6 4 0.83 12  4514.69 00 32"
4588.26 6 1173 (7820.113) 12* 3231.67 1/27,3/2
4675.05 5 2033 (7820.113) 1/2* 3144.98
47142 7 049 13

4753.0 6 07215  5036.24 282,973 1/2°
4757.86 10 49825 (7820.113) 1/2* 3062.16  1/2*
4793.2 7 05113 4793.12 00 32"
4818.8 4 0.89 14

4833.29 03413 511661  1/2732~  282.973 1/2°
4957.1 4 223 (7820.113) 1/2* 2862.94 1/273/2
5055.02 12 42220 (7820.113) 1/2* 2765.03  3/2"
511215 0.84 13 (7820.113) 1/2* 2707.63

5180.36 9 39314 (7820.113) 1/2* 2639.51  1/273/2"
532227 07312 5390.85 67.41 52
5515.4 7 04512 66158 1099.684 3/2
5695.86¢ 4 157 3 (7820.113)  1/2* 2123.949 1/2°
59553 8 04112  5955.52 00 32"
6090.5 5 07212 (7820.113) 1/2* 1729.63 32
6105.8 4 033 13

62923 7 05313  6575.70 282.973 1/2°
6634409 5 2954 (7820.113) 1/2* 1185.301 3/2"
6719.97¢ 5 5587  (7820.113) 1)2* 1099.684 3/2
7163.9 5 133 (7820.113) 1/2* 656.039 1/2
7536.62/ 6 7059 (7820.113)  1/2* 282,973 1/2°
7819.568 6 1236 15 (7820.113) 1/2* 00 32"

T Absolute cross sections (2004Ra23) are in millibarns.
¥ Alternative placement:4240 —>2863.
# Alternative placement:5956 —>3870.

Continued on next page (footnotes at end of table)

6



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ra23,B
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61Ni,,-7 From ENSDF 25 Nis;-7

6ONi(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972Ko15 (continued)

y(®INi) (continued)

@ Alternative placement:3526 —>1015.

& Alternative placement:4793 —>1998.

¢ Alternative placement:4515 —>1100.

b Alternative placement:6616 —>2765.

¢ Circular polarization coefficient R=+0.92 8§ (1972Ko15).
4 Circular polarization coeflicient R=—1.0 4 (1972Ko15).
¢ Circular polarization coefficient R=—0.6 2 (1972Ko15).
I Circular polarization coeflicient R=+1.05 3 (1972Ko15).
§ Circular polarization coefficient R=—0.48 2 (1972Ko15).
" For intensity per 100 neutron captures, multiply by 0.0427.
* v ray not placed in level scheme.
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61

28N133'8 From ENSDF 28N133'8
%0Ni(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972K 015
Legend
Level Scheme !
e — I, < 2%xI
Intensities: Per 100 n-captures — [, <10% x[g,"w‘
— L, > 10%xIj
S e S e ST ST STEIFSESSEs¢
“}"‘)Q.W\Q,QQQ.QQ.QQQQQQQQ,QQQQ\.QQQQQQQQ
Qb?b@’%qaﬁvwgéygfﬁ\%&/\\/\&f’fb@?é’f‘é}'%@'\pm{?@{\ﬁ@ \(‘b{s‘%ﬁ?/\&m@'ﬁ%abﬁ
QG S & 5
12+ f§£'§§é’§£§$§§y$$§§§?b;}b?b&‘g"?‘v"zg"?”‘?}c"%’?’&/ﬁ@ol?”?\]:\g 7820.113
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From ENSDF g Niz5-9

%0Ni(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972K015

Legend
Level Scheme (continued)
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g Niszq-12

From ENSDF 0aNi 12

%ONi(n,y),(pol n,y) E=thermal  2004Ra23,1993Ha05,1972K015

Legend
Level Scheme (continued)
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